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(57) [£*]] 

«^*»3 1 1 t'p-&< t^m*.?— 

3^3 1 5fc£rtKUTilfi$el 0 0 t«K"5J|gCK(t 

e»ns*^7Sg3 o o fi/^ 

S3 0 0#M«1 0 0 CgS£ftfc«<§T\ Mfcr- 
tj&ZF' ttzimmr-ttiK *^vStt3 0 OhS!l» 
$1 0 0h»IST-ii£3!£:MSo 




100 




( 2 ) 

1 

[stays i] MiwfttiWii'saJMikN smbs* 
'pa < t mmmmmoimftowmm&tzm 2 © 

1513* i <Dm&^mT-jmzti*.M& ; T-t'ti\ ma* 

[R*B3] SI«aifc*^Ts 20 

Mie* i *fciimi!s* 2 ©«**«"?»» ztitzW&T 

JMMttftMMtt. 

ggti4*iffli'& : KJi®wiBaaai©^iRicseoTfi8B 

CD* 1 ©&*£■? ttfg 1 ffl^-fiUfc©^-*^ frfBSSl© 

«*j2i*©» 2 ©««Tf Htsiiass 1 ©#«Pte* f *fiv> 5c 



<&mW 1 1-3 3 7 3 3 6 
2 

*2©#i?fi6©x-*-c\ ^ft^tiiaasftsiB®?® 

[ftWOffMQftBMa] 
[0 0 0 1] 

o 

[0 0 0 2] 

K£*ffltt*] B12B, flyE©aa*©«J«IS-Cfc 

i:^ifiK:SI«-r?.fei*©tt2 SiS&l 1©US* 
iC»3-esai-rSJ:3fcE«*Jv M5Sf£l 1 ©*¥©!] 

[0 0 0 3] «S»fcj\ scs&tt 1 1 fc-gfl©*^ 
9, 1 og#!gtt&ti.?>o 

[0 0 0 4] fe#ffl«!l:18SCt±> £il&Cln*.Ta»K 

# nr ^ 5 s«6»»£qrtfift g p s gmm 
t ©S#N«i£fct El 1 2 ©HHr h nte fe * . 

[0 00 5] 

M* s «??*U«tdi:-rsSS] f£*©M«!tt, AM* 

[0 0 0 6] $Jfi@05A s #^i§£-fcfc, ai* 

9ai]g|3®#^IE^ftfc©£ft^T^fe<, 
[0 0 0 7] Sfe. JE^Cyy^^^*^^©*^ 

Sijg^-^i;^ 3>Ki-^t- ^a-rs-i:* 5 !* 

fee 

[0 0 0 8] -^s ^¥7 - 1 9 8 7 4-*f£?Ktf3m 
1 5*-^*ftlB«-r*IB«i»*ft«bfc«H'"Tfttx 



( 3 ) 

3 

[ooo9] ztzs mm-mmmtrv 

[ooio] *zx*%vm^ mmmo^mnom^ 
lit? m.u<Dm®.wr^®& m.m ztms mtfo 
d x * / ? mum&x t> m 1 b ±mmmmtt t a 

[ooii] £tt%w&, mmmo{^^mt^^& 
[0012] zttmi^ &*.mzm%s.tttz>ms. 

[0013] 

M^»©mi?i*i©ilj«s£^1"^ 1 ©«&*8i:> 'i> 

znzztmmttzm&mmtzwmmzmm-rz 30 

[0 0 14] ##P.aC<fcftl^ M3tgl©*.aS?l*l©iIiSl£ 

aires *. sc, **wfc±n«, Hfc^-^xv ■ 

[0 0 15] Sfes *»W©SW*SEKft****l^ M 
i3Sgl©»ife*©"C^*tifeii»x-^^ tulBA^ 

7^s©ffii#*^et:^$n5 c tzumttz* 
[0016] » 1 ©jM^grc&fts 

tifcUHfcT*-* 5SW©W**w*8CS***ft 
5 ©T% * s&R* 1 *^- 

[0 0 17] *»«30»««B(tS**t*^ tu 
B« 1 *fctta5S3fl2©»^l9!tfBtf»$nfeB«7 i - 



1 1 -3 3 7 3 3 6 

4 

[0 0 18] #3§BJfc:,fc*Ui, *S©i31t«tt£&«&Si: 
1" h W&t—* * # * 5 8Hrt©I3®*SK IBS* 5 - 

[0 0 19] Sfes ±§B©i£fi&> «l*S««l*fll«t 
fc©£ftfc(i£oTUKM*BS»©*ft£ffl»l^ * B 

[0020] *»wcj;1xHn 

[0 0 2 1] ^Effllt&gBtt t3 

* h^fg^©H^-^ S^fiE-f 3 - i: i: 1 5 . 
[0022] *«racinit H1Myi#!£#x 
ISC i. Daffsn&ttfS*^*^*©!!*^-* 
•T^,Ci:*ST-§i.©T% £©»««*© if®**** 

[0 0 2 3]Sfe, *j6f|B©j«MS«f*S«**©HuB 

[0024] *«wcj;ntt, <e*uo«*att» ee* 

©^^T-aiJM b, «**S!C* It 5 9JSE* J 
qJHi:fto t»jSn»«ft»# &lgf$*C« 5 #^ 5© 
T\ ilJfi#*©^ttSlR]±$-a-i>-i:* s t-^^» 
[0 0 2 5] Hfc, ±!B©i#Jl±v a«ia«ifeiSKt- 
SffiSft^x BUlBW»illtI^Jfiabfe«^©Bul3M» 
^©*|SlC^oTHuBB»i»©^ra*9J^ s ^ s 

SiBBii^©^ l ©«*"CttSB l ©^-ISfS©^-^ 
T% fiUIB^ 1 0«W^«20«WTJttWB« 1 <0» 
)S^<fct) ; bffiv^^2©^fg©7 ; -^■r^ ^-n^tiSB® 
$n?»IB®?Si:&^1-?)C i: SWRfc-T 

[0 0 2 6] *»fl8Ciix«% Bi^- ; J'©-5*.*® , t4 

©ffiv>a5^-©^fi?igs<ET§-y-ciBS-e§5©"CN it* 

0 ftS©^ ^»©«*#'fVbffl«iSt : *» t;: ***" e * 



( 4 ) 



io 



[0 0 2 7] 



[ 0 0 2 8 ] m 1 BU *»WOStlfi0^1BOlt»K«^ 

asa i o o 7«3oo tm^& 

[0 0 2 9] ami o o», aa«2 o**f*iac- 
@fe - r5fefcC r)|A jg || 2 ! ^ aac^isitiBHii-sfe* 

<D*?i2 2ht*U »ittt2 li: 7 Jc¥fil2 2i:{±M 
jg^2 0 ©l!$s*'fr 2 3T*^1"?><fc-5C^^^^'» 

[0030] sa^2 o©7ic¥^iRi©i5ie^KS 

tftffl1-*am»2 4i:, fftfl!DEr|q|OiaC^fi**lB"i" 
saftttff 2 5 htfiSlt^n. SCS»«2 0 £-95© 

#£*s#rr*aE«*2 6#i§!tt£ft£. 
[0031] am too c&, sc. a&aa 2 4 , 

2 5T-t#£ft2>a^-*£tfaE§««2 6T?»&ft* 20 

^SE»-rsiB®^2 8v aa^-******"*"** 

[0 0 3 2] #fgBJ3©Sl|iS©ff2S©asa 100 1'tts 
BC MSs^ 2 0 ©ffil?t*l©«fe£$. D jitr^©*^* 

3 4, 3 5, jg£Lfdi&£a&m^C&&-fSCCD 
S|©«fcSK?3 6, «««?3 6*6ffl**n*lI«WB 

ai|ft7 J -^h«CIB^ft2 8cta*i-*£ so. 
fcffTSTflfcfc*. fc** a®M2 0rt©<g¥oI^V>X 
3 8 3 9C^V^I±Mt5. 
[0 0 3 3] A/7§I3 0 0!iv ami 0 0 

tmwwam 32, 3 3 c * 5 *BHr«fc««s*it: 

««V>XlffOj»ffl3fc**3 i 0, CCD^f© 
JMt*?3 1 lOSttWfen*. *^5SE»3 0 0tttN 

gc, *pt7«B3 0 o®±#&im-t'zwe : r—. 

agf3 1 2,'Jt»U&Ifflift*^t > S*ft*^S^©* 
*g|3 3 1 3, *-#-l*3 1 4, 8*7*-* 

[0 0 3 4] £©£?£, **5«B3 0 OliS'i®^ 
S> * 9 i: UT©*lS»**±Ta*."CV>s 

©t% @^S^«MS3 2, 3 3 

s-sscti^ft-e**. c©fc»*.*9«3 0 0C 

[0 0 3 5] H2C«oT**tf®»«©**9 
gB3 0 0©iJ^M^©^S7D-5 L -V-bC-oV^T 



^W^p 1 1-3 3 7 3 3 6 
6 

5 (SI) . 

[0 0 3 6] }if^-*&JIS&3 1 2I±, x-^5aagp 

2 7*£©J&g* s &6fr&V^£«b (S2) , 
#&£i§1§>, BP*,*/7^S3 0 0tf«l*«10 0tg? 

^$nt:^sa^tt, */^s«3 o o z^fcm®*- 

(S 3) . 

[0037] aaa i o o -caa 

UfciB^-x-^t±A/7^S3 0 0©*^S5 3 13CI 

* * ^aa 300 -owe ufeBft? 8 -* i*» a 

S« 1 0 0 ©i3®«»2 8 Xl±#^ ^SB 3 0 0 ©IB® 
&{*3 l 5 ©at., ffi*fci!S-eSSB<M£flEfc:«tt* 

c, H^-^tsys^-^ssJi^frtrfiBS-rscfc 
[0038] 7— rim® 2 7*>S> ©JS&#&^ 

hp***5«b3 o o#ami o ocaa**n 

tv^l^tts *^5=gB3 0 0 
ti» (S4) o *at-h"e»> *^7gS3 0 OB* 

rt*-r*ia«ai»3 1 scaasiis. 

[0 0 3 9] **5«B3 0 0*J|Urc»ftS*fc»# 
T-*s #»IWP»T«C*^5SE«3 0 O&ami 0 
OCftDM-fttt* «fa9*-*«*»C*^9aK3 0 0 

■eaaufcaa?*-*^ ami o o-eawbfcaa 

ft 3 0 0 FXttBa*- 1* CIS^ bfcft 

a, 5gB3 o o t i,T©»B©*!S'MWfr*"* 

(S5) o 

[0 0 4 0] W±T-i±, A^8f3 o oj;S!iaai o 
OfcffSIKWIItta^C^VATttlHUfc^ *^7^B 

3 o ofcaiasii o ofc^s^wcitM-rsa^h-rs 

[0 0 4 1] £Z.ZX's *^v«»3 0 0i:«iB«10 
Ot^Sil/tW^ ^-^SrlB^I-SiififfA 5 , fll 
1 0 0 ©!3»«» 2 8 / 3 0 0 ©IB 
®^3 1 5©2 3t»3fC#ff-rs. 

S!ia^^Tmt^^?.©?-^?:fiJffl-t ; 5 ; R?a i feMfe 



5. 

[0042] c©fe«), ami o o©«i£^t:% 

in*,, ^-r^gx-^ttTtt, (i) », 

(2) mfe.T-*s m&t^oiJtvmmmMOT- 
?m*). -is, ftmmtLx&s (a) aifi«©i3 

8©^, (b) A^5*«©IB«i»3 1 5© 

Co i «i*«i©i3S,!Ki* 2 8 mmotmm 

#.3 1 5©tM^, (d) ^-*©«mCJ,oT»<i© 



^ftStfr 1 - * 4 s Wig k ft 4 . 

[0 0 4 3] HAM 1 0 0 (DWMM 2 O.ttJfcKW 
« {g*Tr h 5 «K MJggt 2 0 OffiSrt OIB*ttffl* S 
^©&®©iS^©#£PS££ft5. bfrbfctfk, SI 
gf^HC^v^Tl^-^ i: bTg.bfev>«ac«> a 
Sia%fc&K*©)iB©tt$aft-£trt&-&* s £V'>. 

[0044] ZOtzt&s *%,W<D3moBm®fflS.Wi 1 
OOtt, fg^Rl^l/>X3 Sk^-^SimS 9&iSlts 
^-*ffiSa5 2 7*>e> ; t-*ttM&3 9fc:ei&<I 

^ftaa*i-*ii:cj;»)aj«»2 o©te*ft*mci~ 

[0 045] £©t&£> *1*S38U»2 0 ft«fg*CK£ 

u x ma. ia#)©£fr&* s #*> & wafts* f 

MjSSt2 0ftS{g^t«*3#;ts EStftSia^'f 

S. £fcs j£aaafc«a*aaii v *«1-*J:3K:H 

T©£fflttft§ b < ««> S ' tifiT* £ So 
[0 0 4 6] 13tt, *ftf®<Dm&<DM&K#^X&ft 
a& h«fg*il^© a ft*r "5 ^^© 7 n -f - V - 
t-ffeD, 0 4 te^©ig£-©iB&0!]T- & 3 . H3CftV"i 
H4ft#abT3oaai-*. 833861 0 OcmS^iSA 
SftSrffr&WSSft*^ ^-^50^^52 7 
«3 9CBa«*ftffl*U a3*»2 0ftfifi*CRS 

■ri (s i i) . mmm2 oz&ig*£-rti^ 

[0 0 4 7] SM^2 0ffl#|Slft$j»g*I%C- 
gC$-£T388§£fi ; -5* J > a*i««!>©±ffc©iiaftE». 

i-sfctocfiWCHa^-^ftBift-i-* (si 2) . 

fgfg^T'ff & ftfcl£«S& 4 o * m 4 ( 1 ) 
[0 0 4 8] a»b;WB»*©Ba7 : --** I Ea»fc2 

3 9 CB»«4*Hi* bH3ggS2 0 ftaaaCKStl - * 

(s 1 3) . aaatta-eit* aa«2 otiE«ctii« 
saftcastf'f vbciattsifctf'css©'^ Est 

ff-f* (S 1 4) . *ffif*-C»6iifc*e*B«4 1ft 

04 (2) c^vr. 

[0 049]^ ■«5 s -r *©»<h«fTS (SI 
5) . BP*. aaaoaa^-^C^-CeBBfc&S© 

ncit), ES&ttCIBaa^ftaffitS-fc*^^ 
ft*. aa*Ba4 l*'&ffl&ffiSftfc***4HH*4 
2ftl24 (3) c^-r. 

[0 0 5 0] *t> Sifg^©!^-* £ffi^*©Bi& 



( 5 ) 1 1-3 3 7 3 3 6 

8 

fcCD-SffobSfrfcixS (S 1 6 ) o afg*©Hax 

aa BS#a*'fr$#£*S'J*2 *v*^ s t 

&$titz1g,fe&<DM& : ?-# t<D-&j&%fio Z £ ic J; 

BMM 3ft04 (4) t^f. 
[0 0 5 1]* bT£j$£tifeiIi&©7 ; -*#s 
ft2 8^{ClBS^^* (S 1 7) o Z<D£olZ, JS^iB 
10 ^h^{g*H^A s ^m^nfeIi^4 3ftlE^bT*5(t 

[0 0 5 2] £©<fc?Ctlfi J ^it$!|£4oV->TlIi&7 ; --* 
©}f#i©«]S*S6 10 0 CiWt «JS§«« 2 6 t fc'^T 

ffl{l{b ft 0 ■* 3 h tf-ajfg-c- 5 • 
[ 0 0 5 3 ] M 5 (is *»B©*»©J$B©**MI 1 0 

S3s^2 0©{g^l±s «0«S««)ftSbtB1-©ft^fc 
■j-Sfefeffiffi^KlK^S^S (S2 1) o 
[0 0 5 4] a!lS6««2 6* s i!j^ftH^b (S2 2) , 

«ti-s (S2 3) o zcDtta-cfflaiWttft^Bfit^ 

[0 0 5 5] CCttSfCMEftff -5 k»tc> fiflS*OH 

30 a^-^ft-i^ftSfr* (S2 4) . *ut. sys§fe^ 
«t)#it (S2 5) , jg^ciil^-^ftfB^-rst 1 

S^©StSftSJt#»%ttJB-e^f«1"S (S2 6, S2 
7). 

[0 0 5 6] com, jEb^aasK-fv b-efcftts, - 

ftfBSb (S2 8) s SaSOSItMIt (S2 6) CR 

* s iE uv ^aa^ > b ft s # braa biaa-r s *\ 

40 fifg^C:^S1-a*»©J0a©5tl8ftS^S (S2 9) o 

aigs(£o**iEu^a*#'f > bftaabBai"*** 
ioaositMit (S2 6) crDx fi<ff*caai- 
ss^ii^T'S'T's 2 1 crso &*d% aasa^tfiS 
i*oaff*"cftoT*, effif*oaa4"&©3f3eoa 

[0 0 5 7] £©£-5CbTSjga2 0©jg*ftgi&W 
ft S5Jfi© <t "5 bTlB^-T S - £ C i t) v 

He** <t < wtf&r — 9 ©aa i: aaftff a c t ^ t- § 

50 So 



( 6 ) 
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9 



10 



[0 0 5 8] hC5T", BSfc^-^fcESt-rSCtt**? 
Ctt&SB'JMR®^-* fcRJSbTflMfrrSCtfa* b 

^. aa-cast-i-sB*? 8 -^ aaiuo-ea* 

I«W*«*b)Ui^ *©*<i>SP£**bTV^Ci: 
[0 0 5 9] B6& SBM»2 0CJ:!)ff6n*B«5 

i~4ic $i&a5&«i*5©an<£fflu jneasB©^ 
i~4©ttigft£ffiT£H*3^£c^^ B .E-f 3. 
[0 0 6 0] b*.bu meomi$.5iz\ft7^i3^-o 

BBkbTBBU B«l~4 4*>'*nBBi:bT© 

^JtS7;i/*7-®^C(i3m K ^y^oiHfeCti 

-ffl&-p«Jfrf S*§-&fc:Jt'*#J l/3©B«**if*tr 

[0 0 6 1] H7BU H6©«*l~4ft j e>'*nB« 
tLs 1S^5£7;i/*5Hl<iifcbfciH«^-*ffl$t$ 
0ijT\ ^©SWi^ft^ftoEIS^^EISSft*? 1 

[0 0 6 2] jfc1\ IBtt&tt 7 0 T-iB^fttf 5 o©$S 

t£(3 9 9, 1 1 9) B«MW*7 4ttlB 

[0 0 6 3] IBVffitt 7 5 ~ 7 8 Tf** 1 ©±B«5*- 

IflbTSJS-KOli*^-' J'tf^fgt-S. Ettffi®8 0~ 
9 4HU «m©a*fcW«C**2~5CB1-*B« 

^s-^tfttttsiu iem«^9 5T^«^©^4 5 ^^ 

©T\ IBtt«W8 9© 1BB©«JS>M b&#3 fc&o 

[0 0 6 4] H«©Ha»#®B*#*W&*< ST 
3tt, BB^-^CEBgat^JBl"*^*^"* 
»«. HI 8 Bu ■»©«aS5fi , ©TOR**MtttT** 

B£ (1~4, 5~8> 9~123F) C*fbT> ^©4 
B^©^— J» bt IBB©?*— 

[0 0 6 5] 19t±s Bift©«a»*i: bT, H6©« 
« i ~ 4©B*^tg^{£T$-&fc«^r©B^7 ; -^® 

Bj^fc^-r. 0 9 *£Btt**veft©E««Bci3ii 



1% c©i§£©li&7 ; --£©tifi)c.i:bTfcL B 
IBBfcfc!*©^-**^ H^©B#T-HB^©^- 

^>^i:#LB* ; 5o 
[ 0 0 6 6 ] fiP*» 19 T!ttfl3tt«tf 9 6 «D|X»ffiK 
ttL (BS.K4) tft*©tf, ««l©lB*fcfcfO 
^—^^jg^fctl^lrS^h^S^tiSo — 13 
«««9 7®B*^»PI6ttH («*.tfl) -CJfe*©^ 
10 ^^©llll^^©^-^*!^^^-^* 5 

[0 0 6 7] *^©^W©^ffi©S!lfi*il 0 0T-ii> 
^_^jq,31*P2 7£<fc?>BS7 i ~ J't.B^-^©^ 
ktffSS®^ ■^jte^^-^fcEBSK 
&2 8Ct&|ifi-r2>B$£v t&*A1-S7*-*©B&£ffi^*' 

20 [0068] mm?-* tm&T-f t *b»* wcr 

Sbfefllfig^i^Bl OC^-T. i©BJ^C«tn{ix 86 

BS*'f>b£5Fl-j£#^2 0 0, 2 0 K 20 
2 r fcC«BbfclB«««C-«: fcfc* i 5 C BBS ft 
SOTn fl»f s -*i:BB5 s -*©*«S* I W*i:&&* 
BBESiibTOflJffitttflSU:*-*. 
[0 0 6 9] H 1 1 tt* iS»^-^ 2 1 0 fcB*^-* 
2 1 lfcfcgyx-^r^fcb-Cl&tftU U>*<fift 
C <fc o T t 1 - 9 fS © »» ^ * ff T V * S tt J«B T? * 

-^210 IiBBt*— ^ 2 1 1 ©ttJStfEMC&S fcft 
^n^n©^-^©^* s S^b$^ :r-*©<t 

feB^-^ 2 1 14s «B»Bfaifc»Bf Si"5*» 
^ s aijfi5 ; -^2 1 Olc-gt-ixZESMy*— ^**lfflbt 

[0 07 0]^ fil±©SatOJKB-CH:Bft««2 4, 
2 5 h$J£§«?t2 6©F5#4*-rSSi|*»oV^Tl5iB5 

40 ^Fs B«iBO»*WbBBllMII**l/4v^B«IC* 
[0 0 7 1] 

[*mob*] en±RnabfcaD, *»iscih«x a 

«Bo«Brt©BBftJR»)att***i:««*Hfc** 

-ra©-t\ BfiSS^oB^-^s^scsi^t-?^ 

fctffg*. *^ *^5B«JtKB^B*©"«*^ 9 
«Jfi«|@{*:©B»S:^«>feB^ 



( 7 ) 



11 



[0 0 7 2] £fc> *WBfc£*U*s aaHCRB-feix 

*fls*©a^tt*ft±Stf*w 
[0 0 7 3] *fc, *»?8tJ:nii, JWKK* , C**b 
fcH&?-*©9^»gtt©{£^S#©#ii?f6£<£"T£ 10 
•a-Ti3^T-#5©T-s ltSc©!!*?*— *©t j -*S#'J> 

§3t§*©©w»*u)3#*rtgfc&3. *fc> * 
&T-£5iifc©*fc&#£<&3©-t\ 
h ©aue c est »j6-e s « . 

[H18©«*ailiM3 

[gg i ] *»9i©safi©»iB©SM6««M *«*«©* 

j$0T-2?S« 

[0 2] ^OMtt^lO* / 7«0»I7 D- 
[0 3] j£AH«ii:WS*IB«i©^*ftw*ff5 7D- 20 

[04] j£^a^fc.^*ia^©-&fie«^©ii^t?fe 

[05] S»«C«!)**4»6© 7 n 

[06] aei«©ii*ft»«biWic^MHi"**ft«i"e 

o 

[01] 
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12 

[07] flaW^fct/^DBfcfcUfcBfcT*— *©* 
[0 8] «a»»«)B*«IMB*fiT**6Kl!Bia-e* 

a. 

[0 9] fflfflWfl-OHSR^ISIIfeSfiT^-a-feBiHft^— f 
©IftJj&fiajTfcS. 

[010] as^-^fcHfk^-^s-ftfcbfc*^. 
[011] $jg^-*fcii&7 ; -££Sy7 ; --*7W;i< 

[012] ^©ttfttROttABI-C&S. 
2 0 fljfttt 

24, 25 mnmm 

2 6 ffl£«t*l 
2 7 ^fflSSB 
2 8 fSStttt 

2 9 

3 2, 3 3 

3 6 &flHK? 
3 7 W^rr~ 
1 0 0 $JM*S 
3 0 0 -tot^m 
3 1 1 - 
3 13 S8i*fS 
3 1 5 BBfttflH* 



[02] 




Mtt 

I 



YES 




312- 
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SPECIFICATION 

[TITLE OF THE INVENTION] 

Surveying instrument provided with image pickup apparatus 

[ABSTRACT] 

[Object] A surveying instrument and a camera apparatus 
are detachably unified, image data and survey data are 
correlatively recorded, and the camera apparatus can be solely 
used if necessary. 

[Arrangement] A surveying instrument provided with an 
image pickup apparatus of the present invention has a telescope 
20 that catches a survey target and a surveying means 2 6 for 
measuring the direction of and the distance to the survey target . 
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It further has an image pickup means 36 etc., for picking up 
an image in the field of view of the telescope 20, and a camera 
apparatus 300 detachably mounted on the surveying instrument 
100 that contains an image pickup means 311 etc., for picking 
up an image outside the field of view of the telescope 20, an 
image display means 311, and a recording means 315 for recording 
at least image data. The image data, and/or the survey data 
are transferred between the camera apparatus 300 anck the 
surveying instrument 100 in a state where the camera apparatus 
300 is attached to the surveying instrument 100. 

[WHAT IS CLAIMED IS;] 

[Claim 1] A surveying instrument provided with an image 
pickup apparatus, the surveying instrument having a telescope 
that catches a survey target and surveying means for surveying 
a direction of the survey target in accordance with a direction 
of the telescope being in a state of catching the survey target, 
wherein the surveying instrument further has: 

first image pickup means for picking up an image in a 
field of view of the telescope; and 

a camera apparatus detachably mounted on the surveying 
instrument, the camera apparatus including second image pickup 
means for picking up at least an image outside the field of 
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view of the telescope, image display means, and recording means 
for recording at least image data; 

wherein the image data and/or the survey data are 
transferred between the camera apparatus and the surveying 
instrument in a state where the camera apparatus is attached 
to the surveying instrument. 

[Claim 2] A surveying instrument provided with an image 
pickup apparatus wherein, in Claim 1, image data obtained by 
the first image pickup means is displayed on the image display 
means of the camera apparatus. 

[Claim 3] A surveying instrument provided with an image 
pickup apparatus wherein, in Claim 1, image data obtained by 
the first or second image pickup means is recorded in the 
recording means in the camera apparatus. 

[Claim 4] A surveying instrument provided with an- image- 
pickup apparatus, the. surveying instrument having a telescope 
that catches a survey target and surveying means for surveying 
a direction of the survey target in accordance with a direction 
of the telescope being in a state of catching the survey target 
and surveying a distance to the survey target, wherein the 
surveying instrument further has: 

image pickup means for picking up an image in a field 
of view of the telescope; 



3 



image processing means for processing image data obtained 
by the image pickup means; and 

magnification switching means for changing ma gnif ication 
of the telescope while responding to a survey result by the 
surveying means . 

[Claim 5] A surveying instrument provided with an image 
pickup apparatus wherein, in Claim 4, the- image processing means 
synthesizes low-magnification image data and 
high-magnification image data obtained by the image pickup 
means . 

[Claim 6] A surveying instrument provided with an image 
pickup apparatus wherein, in Claim 4, -the magnification 
switching means switches from low magnification to high 
magnification when the surveying means reaches a state of being 
able to survey distance.. 

[Claim 7] A surveying instrument provided with an image 
pickup apparatus, the surveying instrument having a telescope 
that catches a survey target and surveying a direction of the 
survey target in accordance with a direction of the telescope 
being in a state of catching the survey target, wherein the 
surveying instrument further has: 

image pickup means for picking up an image in a field 
of view of the telescope, and 
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recording means for recording image data obtained by the 
image pickup means with first resolution data in a first area 
of the image and with second resolution data that is lower in 
resolution than the first resolution data in a second area other 
than the first area. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Field of the Invention] The present invention relates 
to a surveying instrument provided with an image pickup apparatus 
capable of obtaining both survey data about distance, angle, 
coordinates, etc., with respect to a survey target and image 
data about the survey target. 

[0002] 1 

[Prior Arts] FIG. 12 is a schematic diagram of a 
conventional surveying instrument. The surveying instrument 
is arranged such that an axis 1 to horizontally rotate a telescope 
11 and an axis 2 to vertically rotate it intersect at the 
rotational center 3 of the telescope 11, and is provided with 
an angle measuring mechanism 4 that detects the horizontal 
rotational angle of the telescope 11 and an angle measuring 
mechanism 5 that detects the vertical rotational angle of it. 

[0003] The surveying instrument further contains a 
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distance measuring mechanism 6 that shares a part of an optical 
system with the telescope 11, and is provided with a computer 
7 that controls the angle measuring mechanisms 4, 5, and. the 
distance measuringmechanism 6, a recordingmedium 8 that records 
survey data etc. # a display section 9 that displays survey data 
etc., a keyboard 10 serving as an operating means, and so on. 

[0004] Although some conventional surveying instruments 
contain, in addition to them, a servomechanism (not shown) that 
electrically rotates the telescope 11, a GPS receiver (not shown) 
capable of performing the absolute measurement of a position 
where the surveying instrument is situated, and so on, a basic 
structure as a surveying instrument is the same as that of FIG. 
12. 

[0005] 

[Problems to be Solved by the Invention] Since the 
conventional surveying instrument does not have a means for 
recording image data, recording photographs etc., of the survey 
target have been taken by a typical camera apparatus or the 
like when an image of the survey target, in addition to distance, 
angle, etc., with respect to the survey target, is needed in 
an actual surveying operation. 

[0006] Therefore, if there are a plurality of survey 
targets, a huge task has been required to ascertain the 
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correspondence of survey data to recording photographs, and 
costs have been raised, and, in addition, survey records have 
become inaccurate, for example, because of mistakes in 
corresponding therebetween. 

[0007] Additionally, through the spread of digital still 
cameras in recent years, an attempt has been made to consolidate 
photographic data obtained by photography with a digital still 
camera and survey data by use of a computer, but, since a 
photographic act and a surveying act are individually performed 
in the digital still camera not combined with the surveying 
instrument, mistakes in corresponding and the like still have 
not been eliminated. 

[0008] On the other hand, a possible solution is to have 
a built-in mechanism corresponding to the digital still camera 
in the surveying instrument as recited in Japanese Unexamined 
Patent Publication No. H-7-19874, but, if, for example, the 
surveying instrument and the digital still camera are simply 
unified to share a recording medium .that records image data 
etc., therebetween, an impracticable apparatus will be produced 
because of the first reason that the image data has larger 
information contents than the survey data, the second reason 
that the number of photographs needed in the surveying operation 
becomes greater proportionately with a plurality of survey 



7 



points, etc. 

[0009] Additionally, if the surveying instrument and the 
digital still camera are simply unified, the surveying operation 
cannot handle photography in various situations, such as a 
situation where a scene in which the surveying instrument itself 
is located is photographed together with its background or a 
situation where photography is performed at a narrow place where 
the surveying instrument cannot be located. 

[0010] Therefore, it is an obj ect of the present invention 
to provide a surveying instrument with an image pickup apparatus 
capable of displaying ah image in the field of view of a telescope 
in an image display means of a camera apparatus and capable 
of solely using the camera apparatus if necessary. 

[0011] It is another object of the present invention to 
provide a surveying instrument with an image pickup' apparatus 
capable of obtaining low-magnification image data and 
high-magnification image data at a time by changing the 
magnification of the telescope and capable of synthesizing the 
low-magnification image data and the high-magnification image 
data. 

[0012] It is another object of the present invention to 
provide a surveying instrument with an image pickup apparatus 
capable of appropriately recording the image data about the 
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survey target that requires a huge memory capacity onto a 
recording medium. 
[0013] 

[Means for Solving Problems] The aforementioned objects 
can be achieved by providing a surveying instrument with an 
image pickup apparatus, the surveying instrument ' having a 
telescope that catches a survey target and surveying means for 
surveying a direction of the survey target in accordance with 
a direction of the telescope being in a state of catching the 
survey target, wherein the surveying instrument further has: 
first image pickup means for picking up an image in a field 
of view of the telescope; and a camera apparatus detachably 
mounted on the surveying instrument, the camera apparatus 
including second image pickup means for picking up at least 
an image outside the field of view of the telescope, image display 
means, and recording means for recording at least image data; 
wherein the image data and/or the survey data are transferred 
between the camera apparatus and the surveying instrument in 
a state where the camera apparatus is attached to the surveying 
instrument . 

[0014] According to the present invention, since the first 
image pickup means that picks up the image in the field of view 
of the telescope is provided, the image data about the survey 
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target can be easily obtained. Further, according to the 
present invention, the camera apparatus can be solely used 
because the camera apparatus is detachable, and image data 
including the image of the surveying instrument itself can be 
obtained. Further, according to the present invention, since 
the image data and/or the survey data can be transferred between 
the camera apparatus and the surveying instrument, the recording 
means can be effectively used in accordance with data capacity. 

[0015] Further, the surveying instrument with the image 
pickup apparatus of the present invention is wherein the image 
data obtained by the first image pickup means is displayed on 
the image display means of the camera apparatus. 

[0016] According to the present invention, since the image 
data obtained by the first image pickup means is displayed on 
the image display means of the camera apparatus, there is no 
need to provide the image display means on the side of the 
surveying instrument. 

[0017] Further, the surveying instrument with the image 
pickup apparatus of the present invention is wherein the image 
data obtained by the first or second image pickup means is 
recorded onto the recording means in the camera apparatus. 

[0018] According to the present invention, since the image 
data that requires a large storage area can be recorded onto 
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the recording means in the camera apparatus, there is no need 
to enlarge the memory capacity of the recording means of the 
surveying instrument. 

[0019] Further, the aforementioned objects canbe achieved 
by providing a surveying instrument provided with an image pickup 
apparatus, the surveying instrument having a telescope that 
catches a survey target and surveying means for surveying a 
direction of the survey target in accordance with a direction 
of the telescope being in a state of catching the survey target 
and surveying a distance to. the survey target, wherein the 
surveying instrument further has : image pickup means for picking 
up an image in a field of view of the telescope; image processing 
means for processing image data obtained by the image pickup 
means; and magnification switching means for changing 
magnification of the telescope, while responding to a survey 
result by the surveying means. 

[0020] According to the present invention, since it has 
the magnification switching means for changing magnification 
of the telescope while responding to a survey result by the 
surveying means, survey data, and low- and high-magnification 
image data can be obtained at a time, and the operability of 
the surveying operation can be improved. 

[0021] Further, the surveying instrument with the image 
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pickup apparatus of the present invention is wherein the image 
processing means synthesizes the low-magnification image data 
and high-magnification image data obtained by the image pickup 
means. 

[ 0022 ] According to the present invention, since the image 
processing means synthesizes the low-magnification image data 
and high-magnification image data obtained by the image pickup 
means, a judgment about which one of the survey points of any 
one of the survey targets has been surveyed becomes clear, and 
the usefulness of survey records can be remarkably improved. 

[0023] Further, the magnification switching means of the 
surveying instrument provided with the image pickup apparatus 
of the present invention is characterized by switching from 
lowmagnification to highmagnif ication when the surveying means 
reaches a state of being able to survey distance. 

[0024] According to the present invention, since the 
magnification switching means collimates the survey targets 
in the state of low magnification and switches from low 
magnification to high magnification when the surveying means 
reaches a state of being able to survey distance, the operability 
of the surveying operation can be improved. 

[0025] Further, the af orementionedobj ects canbe achieved 
by providing a surveying instrument provided with an image pickup 
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apparatus, the surveying instrument having a telescope that 
catches a survey target and surveying a direction of the survey 
target in accordance with a direction of the telescope being 
in a state of catching the survey target, wherein the surveying 
instrument further has : image pickup means for picking up an 
image in a field of view of the telescope, and recording means 
for recording image data obtained by the image pickup means 
with first resolution data in a first area of the image and 
with second resolution data that is lower in resolution than 
the first resolution data in a second area other than the first 
area. 

[0026] According to the present invention, since the 
resolution in a less important part of image data can be lowered 
and recorded, the volume of data about one image decreases, 
and the recordingmeans canbe effectively used. Further, since 
the number of photographable images increases, it is possible 
to easily handle the photography of a plurality of survey points . 

[0027] 

[Preferred Embodiments of the Invention] An embodiment 
of the present invention will hereinafter be described with 
reference to the drawings. However, this embodiment is not 
to limit the technical scope of the present invention. 

[0028] FIG. 1 is a schematic diagram of a surveying 



13 



instrument provided with an image pickup apparatus according 
to the embodiment of the present invention. This surveying 
instrument with the image pickup apparatus is constructed such 
that a surveying instrument 100 and a detachable camera apparatus 
300 are connected by signal connection mechanisms 32 and 33. 

[0029] The surveying instrument 100 includes a vertical 
axis 21 to horizontally rotate a telescope 20 and a horizontal 
axis 22 to vertically rotate it, and is constructed such that 
the vertical axis 21 and the horizontal axis 22 intersect at 
the rotational center 23 of the telescope 20. 

[0030] It further includes an angle measuring mechanism" 
24 that detects a rotational angle in the horizontal direction 
of the telescope 20 and an angle measuring mechanism 25 that 
detects a rotational angle in the vertical direction thereof, 
and, in addition, a distance measuring mechanism 2 6 that shares 
a . part of an optical system with the telescope 20. 

[0031] The surveying instrument 100 further includes a 
data processing section 27 that processes angle measurement 
data obtained by the angle measuring mechanisms 24 and 25 and 
distance measurement data obtained by the distance measuring 
mechanism 26, a recording medium 28 that records those data, 
a display section 29 that displays survey data etc. , a keyboard 
30, and so on. 
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[0032] The surveying instrument 100 according to the 
embodiment of . the present invention further includes optical 
systems 34 and 35 to take an image in the field of view of the 
telescope 20, an image pickup element 36, such as a CCD, that 
transforms a formed image into an electrical signal, and an 
image data processing mechanism 37 that transforms an image 
signal output from the image pickup element 3 6 into digital 
data. Thereby, the image data in the field of view of the 
telescope 20 can be recorded onto the recording medium 28 
together with the survey data. A magnification variable lens 
38 and a motor mechanism 39 in the telescope 20 will be described 
later. 

[0033] On the other hand, the camera apparatus 300 is 
detachably connected to the surveying instrument 100 through 
the signal connection mechanisms 32 and 33, and includes a 
photographic optical system 310, such as an objective lens, 
and an image pickup element 311, such as a CCD. The camera 
apparatus 300 further includes a photographic data processing 
section 312 that controls the whole of the camera apparatus 
300, a display section 313, such as a liquid crystal display, 
that displays a photographed image, a keyboard 314, a recording 
medium 315 that records photographic data, and so on. 

[0034] Since the camera apparatus 300 has all the 
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constituent elements needed for a conventional digital still 
camera in this way, it can be solely operated by separating 
the signal connection mechanisms 32 and 33 therefrom. 
Therefore, in the camera apparatus 3 00, processing for examining 
the situation of the transmission connection mechanisms 32 and 
33 and selecting an operation mode is performed when the 
operation starts, 

[0035] Next, referring to FIG. 2, a description will be 
given of a processing flowchart when the operation of the camera 
apparatus 300 of this embodiment starts. When the operation 
starts, for example, by turning on a power source, the camera 
apparatus 300 transmits a response demand signal to the data 
processing section 27 of the surveying instrument 100 through 
the signal connection mechanisms 32, 33 (SI) . 

[0036] The photographic data processing section 312 judges 
whether a response from the data processing section 27 is present 
or not (S2), and, if present, i.e., if the camera apparatus 
300 is connected to the surveying instrument 100, sets the camera 
apparatus 300 to have a main-body interlocking mode (S3) . 

[0037] In the main-body interlocking mode, data about 
an image photographed by the surveying instrument 100 is 
displayed on the display section 313 of the camera apparatus 
300, and image data photographed by the camera apparatus 300 
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is stored in a recording medium that canbe arbitrarily specified 
between the recording medium 2 8 of the surveying instrument 
100 and the recording medium 315 of the camera apparatus 300. 
Further, in the main-body interlocking mode, the image data 
and the survey data can be easily recorded correlatively with 
each other, as described in detail later. 

[0038] In contrast, if there is no response from the data 
processing section 27, i.e., if the camera apparatus 300 is 
not connected to the surveying instrument 100, the camera 
apparatus 300 is set to have a single mode (S4) . In the single 
mode, the camera apparatus 300 operates as an independent camera 
apparatus, and the photographed image data is stored in the 
built-in recording medium 315. 

[0039] If the camera apparatus 300 is connected to the 
surveying instrument 100 after the single operation ends even 
if the camera apparatus 300 is solely activated, the image data 
picked up by the camera apparatus 300 can be correlated with 
the survey data obtained by the surveying instrument 100, for 
example/ based on time data. After the camera apparatus 300 
is set to have the main-body interlocking mode or the single 
mode, the processing returns to normal processing as the camera 
apparatus 300. (S5) . 

[0040] The foregoing description has been given for a 
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situation where the camera apparatus 300 and the surveying 
instrument 100 are detachable from each other, but, it is of 
course, a matter of fact that the camera apparatus 300 and the 
surveying instrument 100 can be structured to have a fixed 
connection to each other. 

[0041] Meanwhile, in the state where the camera apparatus 
300 and the surveying instrument 100 are connected to each other, 
the number of places to record the data is two, i.e., the recording 
medium 28 of the surveying instrument body 100 and the recording 
medium 315 of the camera apparatus 300. In contrast, the image 
data and the survey data are different in the amount of data 
to be stored, and are different in the situation where those 
data are used after completion of the surveying operations. 

[0042] Therefore, the recording medium and the data can 
be effectively used by specifying the recording medium to store 
those data, for example, by initializing the surveying 
instrument 100. That is, as data to be stored, the following 
can be mentioned: (1) data peculiar to the surveying instrument, 
such as distance measurement data, angle measurement data, 
coordinate data, and job memos, and (2) data peculiar to the 
camera apparatus, such as image data and photographic memos, 
and, on the other hand, as storage places, the following can 
be mentioned: (a) only the recording medium 28 of the surveying 
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instrument, (b) only the recording medium 315 of the camera 
apparatus, (c) both the recording medium .2 8 of the surveying 
instrument and the recording medium 315 of the camera apparatus, 
and (d) one or both of the recording medium 2 8 of the surveying 
instrument and the recording medium 315 of the camera apparatus, 
depending on the data kind. Therefore, the recording medium 
and the data can be effectively used by selecting the storage 
places in accordance with the kind of data to be stored and 
in accordance with the form of use. 

[0043] On the other hand, since the telescope 20 of the 
surveying instrument 100 has a relatively high magnification, 
an image in the field of view of the telescope 20 is limited 
only to an image in the vicinity of the survey target . However, 
information intended to be left as image data in the surveying 
operation often includes circumstances surrounding it together 
with the survey target. 

[0044] Therefore, the surveying instrument 100 according 
to the embodiment of the present invention includes the variable 
power lens 3 8 and the motor mechanism 39, and the magnification 
of the telescope 20 is set to become variable, for example, 
by outputting a driving signal from the data processing section 
27 to the motor mechanism 39. 

[0045] In this case, the telescope 20 is first set to 
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have low magnification so as to take a wide angle image by which 
the whole image of the survey target can be ascertained, and, 
. after that, the telescope 20 is switched to have high 
magnification, and thereby a high-magnification image by which 
an accurate survey point can be ascertained can be taken again. 
Additionally, the wide angle image and the high-magnification 
image can be synthesizedby image processing as described later, 
and usefulness as a survey record can be remarkably improved. 

[0046] FIG. 3 is a flowchart when the synthetic display 
of a wide angle image and a high-magnification image is performed 
in the embodiment of the present invention, and FIG. 4 is an 
image example in that case. According to FIG. 3, a description 
will be given with reference to FIG. 4. When the power source 
of the surveying instrument 100 is turned on, and the operation 
is started, the data processing section 27 outputs a driving 
signal to the motor mechanism 39, and sets the telescope 20 
to have low magnification (Sll) . A surveyor can easily locate 
the survey target by setting the telescope 20 to be low in 
magnification. 

[0047] Thereafter, the direction of the telescope 20 is 
caused to coincide with the survey target so as to measure the 
distance, and, in order to record the entire image of the survey 
target, low-magnification image data is obtained (S12) . A 
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wide-angle image 40 obtained by low magnification is shown in 
FIG. 4(1). 

[0048] When the obtained low-magnification image data 
is stored in the recording medium 28 etc., the data processing 
section 27 outputs a driving signal to the motor mechanism 39 
and sets the telescope 20 to have high magnification (S13) . 
Since the telescope 20 can be accurately directed to the survey 
point of the survey target in the state of being high 
magnification, accurate distance measurement and angle 
measurement become possible, and image data in the 
high-magnification state is obtained as a survey record of an 
accurate survey point (S14) . A high-magnification image 41 
obtained, by high magnification is shown in FIG. 4(2). 

[0049] Thereafter, the image data is reduced (S15) . That 
is, since what is required in the high-magnification image data 
is only the center part of the image, which is the survey point 
of the survey target, data about the periphery of the image 
is deleted. As a result, the storage area of the recording 
medium can be saved. A center-part image 42 cut out from the 
high-magnification image 41 is shown in FIG. 4(3). 

[0050] Thereafter, the high-magnification image data and 
the low-magnification image data are synthesized (S16) . Since 
the high-magnification image data is reduced in the center part 



of the survey target, cases often occur in which it is difficult 
to determine which survey target has been surveyed. Therefore, 
usefulness as a survey record is improved by synthesizing it 
with low-magnification image data in which the whole of the 
survey target has been photographed together with surrounding 
circumstances. A synthesized image 43 is shown in FIG. 4(4) . 

[0051] Thereafter, the synthesized image data is recorded 
in the recording medium 28 etc. (S17) . The recording of the 
image 43 in which the wide-angle image is synthesized with the 
high-magnification image in this way is very convenient for 
subsequent examination of a survey point or the like. 

[0052] When the image data is recorded like this in 
surveying or in measuring, there is a need to switch the 
magnification of the telescope 20, and it is very troublesome 
to manually switch the magnification every time the image data 
is recorded. Therefore, according to the surveying instrument 
100 according to the embodiment of the present invention, the 
magnification can be automatically changed to facilitate the 
operation when distance measurement becomes possible in the 
distance measuring mechanism 26. 

[0053] FIG. 5 is a flowchart when the magnification of 
the telescope 20 is automatically switched in the surveying 
instrument 100 according to the embodiment of the present 
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invention. When the measurement is started, the magnification 
of the telescope 20 is first set to be low magnification so 
as to facilitate the position determination of the survey target 
(S21) . 

[0054] The distance measuring mechanism 26 starts its 
operation (S22) , and stands by in a state where a distance 
measurement signal ref lectedby the survey target canbe received. 
If the survey target is caught in the vicinity of the center 
of the f ieldof view in this state, it is ascertained that distance 
measurement can be performed by receiving the distance 
measurement signal . 

[0055] The distance measurement is performed in this state, 
and low-magnification image data is temporarily stored (S24) . 
Thereafter, the magnification of the telescope 20 is 
automatically switched to high magnification in response to 
the reception of the distance measurement signal (S25) , and 
stands by in the state of accepting the confirmation of whether 
to record the low-magnification image data. 

[0056] If it is a correct survey point at this time, the 
low-magnification image data temporarily stored and the 
high-magnification image data are recorded (S28) , and the 
process returns to the processing acceptance (S26) . On the 
other hand, if it is not a correct survey point, the correct 
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survey point is searched, photographed, and recorded while 
maintaining the high magnification, or confirmation of the 
processing is received about whether the magnification is 
switched to low magnification (S29) . If the correct survey 
point is photographed and recorded while maintaining the high 
magnification, the process returns to the processing acceptance 
(S26) , and, if it is switched to low magnification, the process 
returns to step S21. A correct distance measurement value can 
be obtained if the survey target falls within a predetermined 
range at the center of the field of view of low magnification 
even if the survey target is outside the field of view of high 
magnification. 

[0057] The magnification of the telescope 20 can be 
automatically switched in this way, and the image data can be 
more efficiently obtained and recorded by synthesizing and 
recording the image data, obtained by each magnification as 
mentioned above. 

[0058] Meanwhile, a high-capacity storage area is required 
to record image data, and, in order to save the storage area, 
it is preferable to limit it to required minimum data and store 
it . Since image data necessary for survey is often concentrated 
on the center part of a survey target when the survey target 
is collimated with the telescope 20, a decrease in the 
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information content about its periphery does not cause a problem 
in most cases, 

[0059] FIG. 6 is a concrete example in which an image 
50 obtained by the telescope 20 is divided into a plurality 
of areas. A description will be given of a case where the 
periphery is divided into areas 1 to 4, and the center part 
is divided to be area 5, and the information contents of areas 
1 to 4 of the periphery are reduced. 

[0060] Let it be supposed that, for example, only area 
5 of FIG. 6 is recorded as a full color image, and areas 1 to 

4 are recorded as monochrome images. If the memory capacity 
required per pixel is assumed to be 3 bytes for a full color 
image, and 1 byte for a monochrome image, this case only requires 
about 1/3 as large a storage area as a case where the overall 
area is formed by a full color image. 

[0061] FIG. 7 is a structure example of image data in 
which areas 1 to 4 of FIG. 6 are monochrome images, and area 

5 is a full color image, where the left part of FIG. 7 shows 
the content of the data stored in each storage area, and the 
right part thereof shows a concrete example of the data. 

[0062] First, it is shown that the entire image is divided 
into five areas in the storage area 70, and that the data of 
area 1 is first stored in the storage area 71. Further, the 
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upper left coordinates, e.g., (0,0), of area 1 are shown in 
the storage area 72, and the lower right coordinates, e.g., 
(399, 119) , of area 1 are shown in the storage area 73. A number 
of bytes per pixel are stored in the storage area 74, and/ if 
this is 1, it is shown that area 1 is a monochrome pixel. 

[0063] All pixel data of area 1 are stored by storage 
areas 75 to 78, and a checksum for confirmation is stored in 
a storage area 79, thereby completing the image data of area 
1. Like the case of area 1, image data concerning areas 2 to 
5 are stored by storage areas 80 to 94, and the terminal of 
the overall area is shownby a storage area 95, thereby completing 
the entire image data. However, since area 5 is a full color 
image and needs 3 bytes per pixel, the number of bytes 
constituting one pixel of the storage area 89 is 3. 

[0064] In contrast, the record capacity of the. image data 
can also be reduced by lowering the pixel resolution . of the 
periphery of the image. FIG. 8 is an explanatory drawing of 
a method of lowering the pixel resolution of the periphery of 
the image. As shown in FIG. 8, an arithmetical operation is 
performed such that data about four pixels are leveled to be 
data for one pixel with respect to pixels (1 to 4, 5 to 8, and 
9 to 12, etc.) of the periphery, thus reducing the record 
capacity. 
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[0065] FIG. 9 shows a structure example of image data 
when the pixel resolution of areas 1 to 4 of FIG. 6, which is 
the periphery of the image, is reduced. The left part of FIG. 
9 shows the content of data stored in each storage area, and 
the right part thereof shows a concrete example of the data. 
Concerning the structure of the image data in this case, a data 
structure reducing the memory capacity can be formed by adding 
a storage area that stores data about pixel resolution and 
specifying the number of pixels constituting the data of an 
actual image to which the stored data per pixel corresponds. 

[0066] That is, since the pixel resolution of the storage 
area 96 is L(4, for example) in FIG. 9, it is shown that the 
data per pixel of area 1 corresponds to 4 pixels. On the other 
hand, since the pixel resolution of the storage area 97 is H 
(1, for example), it is shown that the data per pixel of area 
5 corresponds to one pixel. Thus, the memory capacity of the 
recording medium can be reduced also by reducing the pixel 
resolution of the periphery of the image. 

[0067] Since both the survey data and the image data can 
be obtained by the data processing section 27 in the surveying 
instrument 100 according to the embodiment of the present 
invention, recorded data can be effectively used by specifying 
the structure of the data to be stored when those data are stored 
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in the recording medium 28. 

[0068] A- structure example in which the survey data and 
the image data are correlated with each other is shown in FIG. 
10. According to this structure, since the survey data about 
distances, angles, coordinates, measurement memos, etc., and 
the image data are stored so as to be combined with consecutive 
storage areas for each point number 200, 201, 202 that shows 
a survey point, a correspondence between the survey data and 
the image data becomes clear, and convenience as a survey record 
is improved. 

[0069] FIG. 11 is a structure example in which survey 
data 210 and image data 211 are stored as different data files, 
and a correlation between these data is established by link 
information . If the data are stored according to this structure, 
the correlation between the survey data 210 and the image data 
211 becomes clear, and each data is retrieved at high speed, 
and the data can be used flexibly. For example, when the image 
data 211 resulting from photography at certain places are 
classified according to the photographic places, the 
classification can be automatically performed using coordinate 
data included in the survey data 210. 

[0070] Although a description has been given of the 
surveying instrument having both the angle measuringmechanisms 
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24 and 25 and the distance measuring mechanism 2 6 in the 
aforementioned embodiment, the present invention is applicable 
also to a surveying instrument that has only an angle measuring 
mechanism, such as a level or an altazimuth (theodolite), but 
does not have a distance measuring mechanism. Of course, it 
is a matter of fact that the same system can be structured even 
in the case of, for example, a digital video camera that can 
record moving images. 
[0071] 

[Effects of the invention] As described above, according 
to the present invention, since the optical system and the image 
pickup means are provided which take an image in the field of 
view of the telescope, the image data of the survey target can 
be easily obtained. Further, since the camera apparatus is 
detachable, the camera apparatus can be solely used, and image 
data including the image of the surveying instrument can be 
obtained. Further, since the image data and/or the survey data 
canbe transf erredbetween the camera apparatus and the surveying 
instrument, the recording means can be effectively used in 
accordance with the capacity of the data. 

[0072] Further, according to the present invention, since 
it has the magnification switching means by which the 
magnification of the telescope is changed in response to a survey 
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result of the surveying means, such as a distance measuring 
mechanism, mounted on the telescope, survey data and low- and 
high-magnification image data can be obtained at a time, and 
the operability of the surveying operation can be improved. 

[0073] Further, according to the present invention, since 
resolution in a less important part of image data obtained by 
the image pickup apparatus can be lowered to record the data, 
the volume of data about one image is reduced, and the recording 
means can be effectively used. Further, since the number of 
photographable images increases, it is possible to easily handle 
the photography of a plurality of survey points. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

[Fig. 1] A schematic diagram of the surveying instrument 
provided with the image pickup apparatus according to the 
embodiment of the present invention. 

[Fig. 2] A processing flowchart of the camera apparatus 
according to the embodiment of the present invention. 

[Fig. 3] A flowchart for performing synthetic display 
of a wide-angle image and a high-magnification image. 

[Fig. 4] An image example of the 'synthetic display of 
a wide-angle image and a high-magnification image. 

[Fig. 5] A flowchart when the magnification of the 
telescope is automatically switched. 
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[Fig. 6] A concrete example in which the image of the 
telescope is divided into a plurality of areas. 

[Fig. 7] A structure example of image data in which the 
periphery is set to be a monochrome image. 

[Fig. 8] An explanatory drawing for lowering the pixel 
resolution of the periphery. 

[Fig. 9] A structure example of image data in which the 
pixel resolution of the periphery is lowered. 

[Fig. 10] A structure example in which survey data and 
image data are combined. 

[Fig. 11] A structure example in which survey data and 
image data are set as different data files and are linked. 

[Fig. 12] A schematic diagram of a conventional surveying 
instrument . 

[Description of Symbols] 
20 Telescope 

24, 25 Angle measuring mechanism 

2 6 Distance measuring mechanism 

27 Data processing section 

28 Recording medium 

29 Display section 

32, 33 Signal connection mechanism 

3 6 Image pickup element 
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37 Image data processing mechanism 

100 Surveying instrument 

300 Camera apparatus 

311 Image pickup element 

313 Display section 

315 Recording medium 
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Fig.1 



Schematic diagram of the surveying instrument 
provided with image pickup apparatus 
according to the embodiment of the present 
invention 
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Processing flowchart of the camera 
apparatus according to the embodiment of 
the present invention 
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Flowchart for performing the synthetic display of a 
wide-angle image and a high-magnification image 
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Fig.4 



Image example of the synthetic display of a wide-angle 
image and a high-magnification image 
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Fig.5 



Fig.7 



Flowchart when the magnification of the 
telescope is automatically switched 
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Fig.6 

Concrete example in which the image of the 
telescope is divided into a plurality of areas 



50 



Area 1 


Area 2 


Area 4 


Area 5 


Area 3 



Fig.8 



Explanatory drawing for lowering the pixel resolution of the 
periphery 
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Fig.9 

Structure example of pixel data in which the 
pixel resolution of the periphery is reduced 
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Fig.10 



Structure example in which survey data and image 
data are c relatively recorded 
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Fig.11 



Structure example in which image data and survey data are set 
to be different data files and are linked 
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Schematic diagram of the conventional 
surveying instrument 




5 Angle measuring mechanism 




•f 

llTelescopjsp—LH 




6 Distance measuring mechanism 



*>-7 Computer 



C_ f g 9 Display section 

lbt5«_r"I0 Keyboard 
orS Recording media 



